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(57) Abstract: 

PROBLEM TO BE SOLVED: To analyze a component in 
a trace amount while the flow rate Is controlled with 
high accuracy and continuously with a simple, small and 
low-cost analyzer by a liquid sample inside a capillary 
(a groove) formed on a chip is changed into an 
electroosmotic flow, it is irradiated with exciting 
light and a change in a physical quantity due to the 
partial temperature change of the liquid sample is 
measured. 

SOLUTION: Fine groves 5 to 9 are formed, by an etching 
work or the like, on the surface of a chip-material flat 
board 31 such as a glass flat board, a resin fiat board 
or the like. A cover plate 32 is bonded to the flat 
board 31 which contains the grooves 5 to 9, and a chip 
which is 1 2 cm long, 8 cm wide and 3 mm thick is formed. 
Then, a buffer solution is dropped into a liquid 
reservoir 4, and the grooves 5 to 9 are filled wholly 
with the buffer solution. After that, a reagent is 
dropped into liquid reservoirs 2, 3, and a specimen Is 
dropped into a liquid reservoir 1. The chip is set on an 
inverted microscope, a high voltage is applied to 
electrodes 30 in the liquid reservoirs 1 to 3, an 
electroosmotic flow Is generated to the liquid reservoir 



4 from the liquid reservoirs 1 to 3, the specimen and 
the reagent are mixed and reacted in the grooves 5 to 9 
so as to be guided to a detection part 1 2, a laser beam 
for excitation is radiated, and the specimen is detected 
by a photothermal conversion method. 
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[0 0 0 3] SSSljm©7>W> tttBCtt, * 

tK^'J-^^oyh^^-f- (cgc) , *vtr 

7'J-I^n7h^77^- (CLC) ^Tfrfctbfl 
S7>WI+T-t^tt5-r?.GCMS, LCMStf£<^?.h 
T#fe. b5b>b&#e>, GCMS, LCMSli, ftttigg 




#^2000-002675 

[o o o 4] £ft&®HUha&ffife-rs&toCs lot 

*4©7>fifSfTO /zTAS (microtKttininia 
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t. al. , Adv. Chromatogr. , Vo 
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t. al. , S c i. Prog. , Vol. 79, N 
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F. Regehr, et. al. , J. Capilla 
ry Electrophor. , Vol. 3, 117 

- 1 2 4, 1 9 9 6) ta^-m.mx'h^ 0 
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TMtli^n?)©^l^airSt)©T-feS= iRAtttt 

36U ^©AW^^«tMTSJSi^^iK©lt**«)?. 
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■StMlK ^ib©IEK/733f) J +^t7U-g@<t»)^ 
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T-tt, gt&©HSffl«A s 'h£<&-i>i:, 

[0 0 13]-*, He-NeU-tf-fcArU— !f 
-^ft./Bt*T***»iS 0&U>Xi£) T'©&ffi£, St* 
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ison, et. al. , Anal. Chem. , Vo 
1. 66, 177-184, 1 9 9 4.$/ 'J n >©:r. >y 
^VXklo^-tte, A. Manz, et. al. , tr 
ends inanalyt icalchemistr 
y, Vol. 1 0, 1 4 4- 1 4 9, 1 9 9 1&£) 
Pyrex X^T^ 538*5 *&£fS?t&3l@£l/i';* hT? 
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RIE ^©^f^y^>^-r5o fc&nfciUS* 5 ? 

^^IJ^s mZftMiZLX, 2«t©@f*©fS*5_g ( ^- ?) J; 

ot^bT, dr+bf5'J-SffM1--5J:o{3bT^^XS: 
Mbt*I^. fc£U «&-^©@f*tc©^gi^T- 

»)^i3«-B¥tR ©«Htts 
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ItiS (D. J. Harrison, et. al. , An 
al. Chem. , Vol. 66, 177-184, 1 
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[0023] mx. mufiuz&Witzisb (!£Si> m 
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h c « xmntfi ft n t* fc a^i± - ©?i* s & £ #>©& * *t 

[0 0 2 4] $fc % *&H3©^y©«f&fcJu iPX£g 
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[0 0 2 5] ^ * LTWEI* 'J v-ftffl(,-> •& C 
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fct 9 0 %&L±<D*t<DW&& IzmmX' £ -So 
[0 0 2 6] Sfc¥«t^DxrsR5©iOXtt*mS<e 
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tt, 3lBKigft#t-6¥&ft*M£Jao£»cflQXfijyfc. 
ffi*SS®ioxpj|g-&iaqi§5««ifl&T-fe»)s c©4>T-t» 

tt^u^-TD-f, ss^tt^^bffi^e^-gij©^ 

&$&^m&®mx-&Z. W±©j»t©SiH4i:Aox^fti5i 

£ U^K T-£ 6 ©lis JWfcftKtt. 

i/X ^^u->-7'^ , jo^h'j;utta^^©^^u 

u-h-x^uyttm^M?©/** tf'J* 

ijx-fMU\ tf'J7".)U-K 

[0027] i, 3-5'*n'v*-y-5?x>SB£#t>» 

fgT'&S^ ttlA^tbtfflV^il^a, 1, 3-7 

^•^i>, 'fVT'l/X 1, 3-^^x>, 1, 3 

.^■9-^i>^F©mttttS^^>S ; E>'V-, 

>> a-Zf^fUX p--/fWfl/>, 1, 3 

^©tf^u^SK^^v-, /**u;u»j**-->k 

a-^7V7*y;i>»/^;i'«©«tee-;i' : e>' 



fccDttfi^^jfens. ^©n^©ttfi-&tt«:ss 

ttT-l, 3-->^D^t)-^3i>^Ey v— /Dty?- 
= 7 5/2 5~1 0 0/0##£Ul>. I8fl-tt2i§tt© 
igS<,v>* U ^ItyxVJR^ "J ^-lCO<^-tfcmBi¥ 9 
- 2 7 7 0 4 5 4>KSMffl£S3in£ftT^£. 
fct, li?$*i:UT\ 2 0 0 nmW±©$ft©i!&iKfci<i^ 
#ilft©C-H#';v-&©T\ ?Sl£K 

[00 2 8] *^(DS®^^*sSKnSS»^igft# 

-rs^ituv-^©sF«ii % ««gett*^©tuffl*nx 

^^D^y V-©UV{I{b-?>l&SMb, f§fcnJgH£8JJjg© 

^iWjpx^^nx^©^iS{c«t0fi£^-e^So 
<£fflT-£5fi^nx?£fcj: x SSt«SttS¥ffiS^i 

icmo^ffi^^jaxm* ci t e> > » pfffl^Mi© 
^ittnx^ffi!)nxT*$)5. £e>£&£f£{$fflT-££© 

i±, ^sftffl^fciiftpifflttisjjicitai^^^/xji 

*\\±ta ^©^srnxg^t, ^sucigirs^iaiffl© 
Ei^iajsftfiT^-a-ooitmfiEif^-rsitaifiKBiS 

iSAt;«tS#M¥l 0-128783, 1 0-5 

0 7 19) fct, 4Stta<B0K«l!C©J6»r^«lffl&*ft* 

t-swm^; ^ -»*©¥« fttf^-fc#ai:*3„ c©t* 

ffij&ff^&ciiWJiiUTfct, **K7 l -r-rtCtf«# 

^ftiSfct-c^^wm^-rs^^^tf^nso c© 

H-&©J^#;*©JE;bfct, 1 OMPaJ£TF#0?3:L^. 

[0029] ^fimitissis^^p^-r-^sa 

Bft*PgfcUTl^^SWffifi5«i£ (^ffiBg6 2-5 8 
2 8 7, *H^rF^4 4 3 9 4 9 23?fc:ta«D ^ft&m. 

«rc«9t*oiifc't?&ffla®ftip»LTj«»-rswajj«»* 

ffi (ffflm^»XV7' 95, 2 4 1< 1 9 9 5 >; 
riUeJPX' 96, 69<1996>, 4 2^ 

( 1 ) , 4 8 < 1 9 9 2 >mtmm) ^t:©^M«Hft 

jpn*uT^^5Wttsm^^*)x ^Miasftffi<i9;« 

JfJitHutr^SSfdWftS^WCAPIIHbTs SSBte^ 
&hi$MV-< ^^©j^AtftlifrnSfig^ST-feDs * 

^©tfcttma©^ y ^©sii^if $ LUfigff^ffiT-^ 

6. 

[0 0 3 0] ^B^ro^mss©^ r ft, nmw- 6 - 
2 8 3 8 3 o(D® { ®m&zmm?z>J5mz&~3^Tmm 
-rzcLtit) RjtBT-feSo **7^s«ft®ffl-rs^-&, ^/ 

^b^-c-^'^xtttsftipx^-s^ffi^lf 6tl5o JP^ 
46, aSWSS^Uv 5 ^ htJt^T^V-^iPXASpJSE 

t-> ^t^^^ Mto^ftfta^ai^So st, 

^ftS^bfc'^ *^bgP^-ftK5*UT, rg©ff£t*©u 
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[0 0 3 3] #&l»©gtHK&{*#^5&iM&8}£# 

[0 0 3 4] #&W©*H£r^* s ^SIW&i8£# 
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^tts i/M, WDitfcttJwcwtsnfcJiJi 

[00 3 5] ^Jg^t^^A-T 0. 1-1 mm 

itt-f >^©«^r(i^ SI, -<v^;k *— jtf>^5 v 
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iS-f3„ *S1~2 0 0 0/zm , gg^ 0 . l~5 00/zi 
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m *©sjg&g( A s msMat- n©foS©*§i^ oa u > x 
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;K©ft£XUXA£ffi^TIR?>ffiLT*>&^U *&±J*t 
i>«fc<^. U-tr-fcbtttHe-NeU-lf-, A r U 

ns#, *«^u-if-sfflv^5h> t^tb^B* s 'J^< 

?i POCcoffl^Cii-rSo Xn-X}t©)fciSfciu fid 

XA^g-cfeSo 
[0 0 4 3] #fcU>X£otSXD-X)fe©^btt, 7* 

ens. 7^- hx-f^-h'^th^EcD/j^fbciiSb 

[004 4] BbS3tJ±^3 •TJlrfWMWD'W'* 

^trt-> xp-x#©^tcD^£m»)ffi-r. ofi"f> 

tC^P^-B-Tfei^. Sfc, XD-X#©&tB©Pg> - 
JKMCttny^-f >Z>X£ffl^SA s > 1WF9-2 2 9 

8 8 ziz.w^^ti^^mm^m^m^'k.^mmm.cD^ 
mzm^z. jgiei«T-*>xA*)«ty t XD-x)t©^» 

tt»©7fcjfi£Sgi8U Hfcu>X£«fcoT$gSfc;*ftfcXD 
-XA©^Sr^m-rS*©Si:oT*)«t^<. §K^fct> fib 

[0 0 4 5] &m©fftU>X, mz.&. B*»W{b^ 
g44^ (1 9 9 5) fill CO 5CI3^^ntl^ 



f&^mmA *) ttttte ^©anxtfttigtfa^CfTX S. gfc 
U>XtfctUgl5r8f--f XtLTtt, *is 2 0,um 

SKtiLttftf £ bl^tf. — 5feiEco^ga^U>XT- 
ttx {£$7 0{$T-®i^©t:-Ag{i^4/zmi:/ct»), 

e- Ag£ tJ- x ^ ^ n >cD^--y- £ -zmz> z t *mm 

mgJScoii^T- ft U > Xm* £ o h £ ©$tfcB!®« 

[0 0 4 6] ^£T% ftftU>X©PflClgt£:fi*tfcML 
fc*gm, 0. lgJS(cmi:b-Ct-AgS:5 0/zmlUS 

u >X# , */J^IBflD«iIt©iHW**«t^ < e>& 

£ ufc«staai8Sft»4«iBHSfSi«eisc«H' >x&is 
»fscht«t!3s ias®jK^±if. ^Lfcsag^iSt 

HIT- » So 

[0 0 4 7] ^iil«^S0:> £PMl-r S*>©T* 

a&ntf> MT*t»m^, ^<*^©ft!i©^)as #ta;g* 

SiMrrS XD-X>t$:l!SlRSfc<iXD-Xj)te 
t;^-SIUT*3<ci:6 5 i2'M'r-«?.So fib;g)te£i!KiK-f SJK 

^<-^±, a^^iisiR-rs^jH©^^!®^^* 5 1 o o 

Qfrt> 1 0 0 0 0 OgJgafeSdttf^JSW^T-a* b 

l^o 

[0 0 4 8] fitogft&iiaiKL&Vv ^UJi^-TA^U^iK 

eu<tt»»SfD©ig^bsae*«:i!SJR-rsfe) 
[o o 4 9 ] utamiiMh ux*t«j^wtm 

li^fc-e-T. iwt:N-i?-;u-N-(3-/^i/7i- 

;U)-N'- 7-b5 L ;i/^?-U>> ! 7 5. XEHAE), N-^^l/-N 




-(3- /f^7x-;i/)-N' - X^>^Hfl/>y7; 
XEMSE), N-xf;WN-(3-7;^7n^l/)-3, 5- 
i^pt h^>T-';>(DAPS), N-( 3- 7;i/*^Dt;i/)- 
3, 5- h^r^T-iJ >(HDAPS) , N- :x.^l/-N- 
(2- tHndri/- 3- ^;I/*7pW-3, 5 h 
dri'T'-'JXDA OS), N-( 2- t KD**>- 3- X)V 
*z/Db^l/)-3, 5- ^ h^r^T-'J XHDAOS) , N- 
( 2- tKD^- 3- Z.)[s-fc7a\fJ\<)-3, 5- 
h^r^T-'J XHSDA), N- oi^U-N-(2-t Kn*->-3 

- ^;u^rDtr;i/)-3-^^-;i/T-U>(T0PS) % N-x^;i/ 
-N-( 2- fcHndf-->- 3- 7;i/t>7"nt:;i/)-3- 

;i/T-U XTOOS), ti-x-^JV-H -(2- tt-*D^->- 3 

- Z;is*7a¥)\,)-3, 5- v 5 ^^/ 7 - 1 ; XHAPSK 
N-3i^-;u -N-( 2- tHDJp-> 3- ^^/Dt^)- 
3, 5- v^^l/^'JXMAOS), N,N-bfX( 4- 
/t^^;U)-3, 5- Vt^frT-V XMADB), N,N-tT^ 
( 4- ^;i/*^;i/)-3, 5- y^C b^T^'J XDAD 
B)ft4-7U7>ft'J >©*§£•{*-?:& SS^S: 
tKlR-T-SWH, SKlit^ {4-[N-3'-^;i/^-n- 7 
Dt:;H-N-n-Ji^H 7?y- 2, 6- ^/?;i/7xz 

p<^XBis-MAPS-C2) , ViT. {4-[N-3' -7.)\sfc 
-n- /DWl/l-N-n-yDt^] T"^- 2, 6- SM*- 
^7x-Jl/} **XB is-HAPS-C 3) , bf* { 4 -IM- 
S' -;UI/<fc-n- 7X3¥Jl>]-H-n-7?-)U] TiS- 2, 6 
- i?/f;i/7i-;i/} ^ ^ XBis-HAPS-C 4) ^©® 

@^^»RiR-rst)a^^r?.»^^*)Pi8gT-*5o (a 

oyama.N. 83*^,41: 1014(1997)) 

un^Mf&sf'y yftx-fromi^ frfotmmma?- v 

7ntl/X jK'J^tVI/, ^-fn>, ifi-fb if 
T-, Sfc§j^i:tB:§ML&^fc©&e>J:i>) KSAL 
fcS)SiSMSf*S-b^ hbT*Jt> T-yT't*]©^*^ 

^@{fc£UT^y7|*)K£fALT:fc£, ^••v^rtSfctt 

(*ilAWrKffi£g*«A LT, m^©®JS©SJ55Ii» 

[0 0 5 0] <&{m^©£i£^-:>7£AftTfc&OU 
^lll©«?S^^^»f^^-r-ttHfi5!!,ai:UT> 

[0051] *&wiz%z,fttt%mitm^x, w.mw% 
^©3itR*sfrx.5o jsnn©^®, mmm^vMm 




^2000-002675 

a, ff&AAs?,©®!!^©^^^, wm»t-©ipi$ 
• mm - mm^^^s. a • • 

*iiHE&:*©£<*fi)tfh ^iiii^SM^^'f ;u*&£© 
gfi, DNA , RNA, TVfrfy, «*©tnJ®l?#*r#l 

[0 0 5 2] 

bi:B§-r-5o 3U7fD-;i/E-HAr^F73- (*D 
3tttl8 (**) tt) ) 4>©2fi«©^mSjSIS^rt&ffl 

v >, m 3 M«©^©sjt; & mm.mfflx-?jr> tzmz* 
■to mm±ni£(Dmo<z£%m%m&mxiT-3tzo 
[0053] (mn.mmm.^- v rzsts r © 
<m> ) *-r*'5^»s±(c«s^t-5o c©^«ii 

Iftl2cm, *8cm, f^3mmT'12(;^ti4^ 
*->©p#JfM£*lT^&<, T#/f#>©fcS!>©igfl2m 
m©Hii?LA s 4 *pjffe t> ^ea^ft, mtzlsb 1 tttfc&ffl, 
r«^»2{iiSMlffi, r«eto3(ilS^2ffl, j#£&!>4<i 
IS^ffl -e S o r*Ai «> l \z i±jdi»^^ y -< - 

lil 5 Aim gg£ 3 0p S^? 1cm, ffi 2 tg 2 
0 0/zm St* 3 0/in 1cm, M3<^2 0 3 /zm 8? 
$ 3 0 >amS$ 3 cm, 141100^ mgg£ 3 0 >um 

4cm, ^5i|g303Am m$ 3 0/rt 5cm 
t-fe5 (»4i:©^^e>^tbgl5*T-©ft^) o ¥ffi 
tC¥«h|B)^T-»? 0 . 3 mm©#7*©|&mt££fi 

£&-e-t6©M*i<&!l (Mii?L©fe2.{B!l) 

m-rnkj >pxmu£mzfrmnMRmm%imft(Dn 
(@3). Mtz®&?-y7'*mvz>z£tj:<fymzm<i 

Bj|B^ e tot7 i -^^T*ff^UT*<. EI4ttia3© 
a-a' ©»f®0T-$>?). ^m^StttMC«)lA^4 

tm^©sji*EP)!joT- § ?. «t o ^*?s^a* s ^(i^n, 

Sfe03®l l ©&»•£#§&£&&£ <t 5^m* s T- ^ s 

^^^-a-sajgiibT, $mmx&3 okv sT-tiiTj 

°lB^i^*E*ilS (Mode 1HCZE-3 0PNO, 
2 5, l&igrT-Ui'^aX ^SI5©3>t:a.-^-T-$lJ 
nWn-^tz. ^©Pg, ««E«»©ai*»!l»fct'f 
7x^^#-K (DAQCard- 1 2 00, 1 2 0 0 

Sr^LTfr^, V7h^xT (NI-DAQK 
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^-f/V^h^x?, LabVI EW) lcJ;9*E©W 

(mmss^mcDmmo ) mx^^-i yzMmnrnfemm 

1 M-f -V;i<(D&&&M8,&fm<»ffimihrnmMi& 8 5 l 

8 0 Omg/d ltc&ScfcoHilSau 

U iHMrC2 0 Omg/d Omg/d l©h 

(n%iutcit( m tt) sffl<-\ n- 

**^»ja mmm i tM/eawiu utbjwwb 
i wAsZmmMBmMm i ^x-^bMtiufeo 

*m2 o o/zistfu **t^ y±»*«ttaHfcaifc 

i«fe-46 2{C|Smi £ifSj2 0 0 , r«££>3 
KSCSI 2 £fa 2 0 0 >ul , 1 CtftflsftW 2 00/i 

1 aSTT^. ffi«»4K:MLTfSe«>l~3©fll1St 1 

oovswu i~3 4 

•0. 9nl/min % rg 6 T 6 0 n 1/m i n, ig7T* 
60. 9nl/miru I8f 30nl/min s 3f9 
t-90. 9nl/mintft5. tefttftM I £(D&m 
BUSH: 3 «M*:*«KS!i:fi^*nai*«trlH 

sen 2 phsc 5 ft<jmiz&, mmmtpKiRfo 

5o £jS6ff»T bfet&ttliE 3 ©f&tBSB 1 1 T-*a>© U 
— yai8iS*6 3 3nm, tfcfcBi£ft7 5 0 nm®)lt« 

&&K«t stamina. . 

[0 0 54] aassmoMiiE^sftw^tt^ » ^rt© 
*©j£ < kww- > yjumomtd sb*mm b 

1 , 2 1 £ * C«« • £J& Ltttfl bTffilE-r 5. 

[0 0 5 5] (#!&£&&&&©#§;£) Gfiffl bfcftfft'g 

^±T©im©ffi »)fikt^©SS* £ffiJ?S UffljcSRiRtt 
(1X7 0, Olympus® ftffifflbfc. ^nttgiJ 

*J:$aHB*ill*.T&3. U-tf-fct®J*g/a£B:He- 
NeU-if- (6 3 3nm, 1 0 mW % K V htf-f 
x-y7-<i?4 vt) ttffifflCttiNffltU— tf- (7 
5 0nm, INDECO) SffflUt. Cft?>U— tf- 

»)®^^/SiKSi©t)©si»jfflfnid:«t^. sfcb-tf- 



f*u-if-tt^g©/jxS<b©^T-if$L^o ^^-> tr 
-Lfco »jBflJ0>i>— •f-fttt^'f h^-a^yt-tiD 

u-tf-^©rts ®j^jfe©^5itRWt-7-<>»i/^-^«tt) 
iiL7tH:>t-i:«l< (> u— !f-)t§jtgc^©m 
?{C(im»)ai^©fS{H4S:#x.>'7"('/Wt^©73j- h 
■b>1t- 7>7" (C 6 3 8 6, 

^^©Mi^ttffiM^T'U T^T" (LI-75A, 

[0 0 5 6] *t^m^$:ffl^fc^ai©^ISI±WTT-S 
S.5¥«S@j3tasaig©^^-^±{;S<. *tf5U>X 

#^uoo?g>'^->©±ja, Tja©{ftsr-©M^t> 

t^Hllfeis ^©^P^Srt^TJgC^WiSiib 
#Dff-5o ^©^!StiiS{c:j;t)^bfeiai/>Xt<t»3 

t^aiffl i/— y-©^(iSA J -rn, ^nci d t 

fe„ 7^-h-b>1t-*^©fS^liD^^-i'>7'>7'C«t 
O^^n-S^C^T-tt^&tbT iv>*m*<\ 54 

v?-3 yji—trntrnmsLi kHz©ff^©^3i^{cm 

fiS«S©«SYb*SpII|-Cife5o 

[0 0 5 7] ^-Ag©S|^<±, S^ofc|8PS( 

T'tt, *f^)U>X* 2 OfgHbTs.lJ®^©tf-Ag^ 
3 0 /zmgfit bT9J^4ff ofco 
[0 0 5 8] ^SISfi^JW^T-lis 8 0 0m g/d 1 £ 
5 Omg/d l©h— ^^^Ix^^D-^Sr^tf^Jfll 
rg(3«ti,5[U©iB«t3J:»)tfeS^£ftfiKU 2 0 0mg 
/d lffl^© h-^Wl/^fD- ;u&^tf^iplfilTt 2 

om©8a££fTofefcd3cvftt3%©fa#f#e>nfc<, w 
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[0 0 5 9] &tt8M*<Z>& tit, « 5 0 /imfflf 
WiftO . 8 5 (tr-AgWl//m) i:it^> 0. 1 (t 

[0 0 6 0] 

T\ &&$fflAM,>§£3iS®©IRD&^£fl3iU 

[mi] ft®$tmimz&'3gmi$,$tiz>mi'yz*m 
v > fet^m^©Ma s ^vr 0-e & § o 

[EI 2] #5;<«ffi±cj&j«3nfc»^*->a5iVj-|S 



[03] #«tt-f > * ftfflttffi&U&mfS 
Srt©«iB4ffi^^ffl«8i*EPB'JbT^$nfe^ J *'bf 
5 V-£^tr?-y7'£7fx-f0T-&-5o 

[04] 03©a-a' E@rH0T-fc5<. 

[05] 3iaftaEaiBscaE-3<t)ktH^*^f«riiHt?ft 

[^©^] 
l~4 r#e«> 
5~9 $ 



1 0 
1 1 
1 2 
3 0 
3 2 
3 1 



[01] 



[0 2] 



[0 3] 
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